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INTRODUCTION 
Enzymes are biocatalysts produced by the living cells to 
bring about specific biochemical reactions generally 
forming parts of the metabolic processes of the cells. 
Enzymes are highly specific in their action on substrates 
and often many different enzymes are required to bring 
about, by concerted action, the sequence of metabolic 
reactions performed by the living cell 1. 
Tumor cells have an absolute requirement for glutamine 
as a growth substrate. Glutamine is required as a 
precursor for bothDNA synthesis and protein synthesis. 
The glutamine metabolism in the tumor cells has been 
found to be considerably faster thannon-transformed 
cells 2. Exogenous supply of L-Glutaminase depletes the 
glutamine levels. Since the cancer cells unable 
tosynthesis L-Glutamine due to the lack of L-Glutamine 
synthase that leads to the selective death of L-Glutamine 
dependent tumorcells. The interest on microbial L-
Glutaminases found newer applications in clinical 
analysis and even in the manufacture ofmetabolites. 
In recent years, L-glutaminase (L-glutamine 
amidohydrolase EC 3.5.1.2) has been studied due to their 
unique biotechnological versatility and their ability to 
catalyze a wide spectrum of bioconversion reactions of 
flavour compounds. Microbial glutaminases are more 
stable than plant and animal counterparts. In addition to 
it, they have also been detected in mammalian tissues 
where they are the major enzymes responsible for 
catabolic breakdown of glutamine 3, 4. In recent years, 
biomedical sciences accentuate the involvement of the 
enzyme l-glutaminase and other amino acid depleting 
enzymes as a therapeutic agent for the treatment of 
tumor 5. L-glutaminase is a cellular enzyme that 
deaminates the l-glutamine. It also acts as an 
endopeptidase, which hydrolyses the peptide bond 
present in the interior of the protein molecules. 
glutaminases are ubiquitous in the biological world6 
On an industrial scale, glutaminases are produced mainly 
by Aspergillusand Trichodermasp.7, 8 & 9. From an 
industrial point of view, filamentous fungi are 
particularly interesting as producers of glutaminase 
because they excrete substantially greater amounts of 
glutaminolytic enzymes into an extra cellular culture 
medium than bacteria or yeasts. A variety of 
microorganisms, including bacteria, yeast, moulds and 
filamentous fungi have been reported to produce L-
glutaminase of which the most potent producers are 
fungi (Balagurunathan et al., 2010). 
Keeping in view the extensive industrial importance of 
the L-glutaminase, a study was carried out forfungal 
glutaminases, it is thought that if extracellular 
glutaminases are able to be found, they will be produced 
more easily, in order to meet the growing industrial 
demands (Nathiya et al., 2011). The objective of this 
study was to produce enhanced level of L-glutaminase 
synthesis by supplementing carbon and nitrogen sources 
by using Aspergillusoryzaewith submerged fermentation.  
MATERIALS AND METHODS 
Chemicals 
Glutamine used in the study was procured from Hi-
Media Laboratories, Bombay, India; the other 
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ingredients used for the preparation of CzapekDox’s 
media were also products of Hi-Media Laboratories, 
Bombay.  
Fungal strain  
Thirty isolates of Aspergillusoryzaestrains were isolated 
from different soils. Soils are taken from different 
regions from Vijayawada..Tentatively identified in the 
laboratory and further the strains were identified at 
Agarkar research Institute (ARI), Pune. 
Screening of the isolates 
Aspergillusoryzae strains were screened for their L-
glutaminase activity by plate assay and among the thirty 
isolates, AspergillusoryzaeS2 were used for further 
studies. 
Studies for the production of L-glutaminase 
The selected AspergillusoryzaeS2 were cultured on 
production medium. The production medium consists of 
dextrose 0.1%, yeast extract 0.3%, KCl 0.02%, NaCl, 
0.01%, MgCl
2 
0.02% and starch 0.5% w/v. The 
production medium set with pH 5 and prepared flasks 
were cotton plugged and autoclaved at 121
0
C for 15 min. 
The flasks were inoculated 0.75 ml of inoculum and 
incubated at 350C 
Process Economization 
The proper supplementation of desired nutrients and 
nutrients and favorable conditions are necessary for 
growth and physiological activities of an organism. The 
above said nutrients were provided for enzyme 
production/ product formation.  
The production medium were supplemented Carbon 
sources like glucose, fructose and sucrose in the range of 
0.25%, 0.50%, 0.75%, and 1.0% and nitrogen sources  
Extraction of L-glutaminase: 
The samples were withdrawn periodically at 24 hrs in 
aseptic condition. The extract was filtered through 
Whatman filter No.1. The clear extract was centrifuged 
at 2000-3000 rpm for 15 min, supernatant were used as 
enzyme preparation. Thus prepared crude enzyme was 
used for assay of L-glutaminase. 
Assay of L-glutaminase: 
Assay of L-glutaminase was carried out as per Imad et al. 
(1973)12.L-glutamine were used as a substrate and the 
product ammonia were released during catalysis and it 
was measured by using Nesseler’s reagent. The enzyme 
activity was expressed in International unit.    
International unit (IU):    
One IU of L-glutaminase is the amount of enzyme which 
liberates 1 mol of ammonia per minute per ml [ 
mole/ml/min].  
RESULTS AND DISCUSSION 
Fungal isolates were identified as Aspergillusoryzaein 
Agrakar Research Institute, Pune. All thirty strains of 
Aspergillus oryzaeproduced pink zones on glutamine 
plate medium; those were selected from the soil sample. 
Of the thirty isolates Aspergillus oryzae S2was 
considered to be the best and high L-glutaminase 
producing strain. The data obtained in the present study 
on the effect of pH, temperature and inoculum size on 
submerged fermentation is shown 217.65 IU. 
Incorporation of additional carbon source to the 
production medium was carried out to achieve maximum 
yield of L-glutaminase. Here we used different carbon 
source Such as Glucose, Fructose and sucrose in the 
range of 0.25%, 0.5%, 0.75% and 1.0% level were used 
for the maximum production of L-glutaminase. 
The results on the studies pertaining to the production of 
L-glutaminase by Aspergillusoryzae KGSD 02 on 
synthetic medium supplemented with different 
concentrations of various carbon sources like glucose 
(monosaccharide), fructose (monosaccharide) and lactose 
(disaccharide) are presented in Fig,1 Fig,2 and Fig,3 
respectively. The process economization for L-
glutaminase production with carbon sources 
supplemented to the production medium were carried out 
with concentration of 0.25%, 0.5%, 0.75%, 1.0% and 
1.25%. The results revealed that all the carbon sources 
employed under the present study have enhanced the 
production of L-glutaminaseupto 0.5% and 1% of 
monosaccharide (glucose and fructose) and 1% of 
disaccharides (lactose) respectively at 72hrs of 
fermentation, thereafter no significant production of L-
glutaminase was observed on all the days of fermentation 
period. In case of monosaccharides (fructose) the 
maximum L-glutaminase production of 494.1 IU was 
observed at 1% and Where as disaccharides like lactose 
yielded maximum L-glutaminase of 343.5 IU. 
 
Siddalingeshwara et al                           Journal of Drug Delivery & Therapeutics; 2014, 4(5), 193-196 195 
© 2011-14, JDDT. All Rights Reserved                                                  ISSN: 2250-1177                                              CODEN (USA): JDDTAO 
 
Fig 1: Effect of Glucose on L-glutaminase production 
 
 
Fig 2: Effect of Fructose on L-glutaminase production 
 
 
Fig 3: Effect of Lactose on L-glutaminase production 
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The main product of the fermentation process will often 
determine the choice of carbon source, particularly if the 
product results from the direct dissimilation of it. Energy 
for growth comes from either the oxidation of the 
medium components or from light. Most industrial 
microbes utilize the commonest form of energy in the 
form of carbon sources such as carbohydrates, lipids and 
proteins. It is a common practice to use carbohydrates as 
the carbon source in microbial fermentation processes. 
The rate at which the carbon source is metabolized often 
influences the formation of biomass or production of 
primary or secondary metabolites 13.  
HiremathJyothi et al (2011)14 reported maximum L-
glutaminase production from a synthetic medium 
supplemented with 1% glucose with Pseudomonas as the 
fermenting organism. Chitanand and Shete (2012)15 have 
also reported L- glutaminase production to be maximum 
when the medium was supplemented with 1% 
glucose.Jayabalan et al., (2010) were reported that the 
fructose showed 34.0 U/ml of L-glutaminase were 
showed. Our results from the study is in agreement with 
the results of Jayabalan et al., (2010)16.  
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